emorandum

To: Dove Stewart, Steve Hann
From: John Aldrich
Date: December 23, 2014

Subject:  LTCP Approach

Executive Summary

Extensive water quality monitoring and analysis has been conducted on the two waterbodies
receiving direct discharges from CRW’s C50s - the Susquehanna River and Paxton Creek - over the
past 10 years. This data has been collected by CRW {for preparation of the 2005 LTCP), USEPA {for
preparation of the 2008 Paxton Creek TMDL}, and by PaDEP / Susquehanna River Basin
Commission {via the relatively long-term Water Quality Network and over the past three years as
part of the Susquehanna River Study). In addition, CRW’s CS0s lie within the Chesapeake Bay
watershed, perhaps the most studied waterbody in the United States.

This data and analysis has identified the
sources and levels of designated use non-
compliance within Paxton Creek,
indicating that stream erosion-induced

Pollutants of Concern Discharging from CRW's Combined Sewer

sediment, DGO/BOD, and bacteria/ Sediment & &
pathogens are the pollutants of concern Bacteria & Iy
for CSO control in Paxton Creek. The Dissolved Oxygen / BOD &
Paxton Creek TMDL establishes load Nitrogen / Phosphorus $

reduction targets for sediment / erosion

for all dischargers in the watershed, and states that CRW's LTCP will be sufficient to address
BO/BOD. In addition, physical channel alterations along most of Paxton Creek receiving C50
discharges, such as the Wildwood Lake impoundment and the concrete lining downstream of
Maclay St, represent a significant, potentially permanent barrier to use attainment. Sources and
levels of non-compliance within the Susquehanna River are somewhat uncertain as DEP's
Susquehanna River study proceeds, however the data appears to indicate that CRW’s C50s present
alimited threat to designated use impairment, with the possible exception of human pathogens /
bacteria periodically limiting recreational uses. County-wide load allocations for nutrients and
sediments have been developed under the Chesapeake Bay program, but have not been further
allocated to individual pollutant sources.
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Following review of this data, CRW has concluded that there is limited value to additional collection
of water quality data and evaluation of in-stream water guality conditions solely for the purpose of
developing CRW’s LTCP. Previous sampling determined that CRW’s CS0 discharge concentrations
can be characterized by national averages. Typical year and typical event pollutant load estimates
and reductions can be determined through these characteristic pollutant concentrations and CSO
discharge volumes determined through hydraulic modeling of CRW's conveyance system {e.g.,
interceptors and regulators). €80 load / load reduction projections may then be compared with
load reduction targets established under the TMDLs, and / or used to evaluate instream conditions
using bacteria transport / die-off and for DO sag evaluations.

Based on these available water quality data and evaluations, CRW believes that CS0 LTCP
development according to the presumptive approach “would probably meet” water quality
standards {50 Guidance for Long-Term Control Plan, USEPA, 1995). Definition of the actual level of
control under the presumptive approach will be determined through cost-effectiveness evaluations
of a range of control levels, as specified in the partial consent decree. CRW would entertaina
collaborative approach to evaluating watershed-wide water quality conditions within Paxton Creek,
pending coordination on M54 TMDL compliance plans, and/or in conjunction with BEP / SRBC
related to the ongoing study of the Susquehanna River. CRW requests further collaboration with
DEP regional and headquarters staff regarding the appropriate use and interpretation of available
receiving water data and on-going evaluations to further evaluate the merits of such collaboration,

Introduction

The Draft Partial Consent Decree between Capital Region Water {CRW], the City of Harrisburg, the
United States of America, and Pennsylvania DEP, requires that “by December 30, 2014, CRW shall
coordinate with EPA and PADEP to determine what approaches to LTCP Alternative Evaluation {ie,
Presumptive or Demonstration} are appropriate for each of CRW’s Receiving Waters, and what the
pollutants of concern are in each Receiving Water, to be determined consistent with EPA’s “Guidance
for Long-Term Control Plan,” EPA 832-B-95-002, September 1995”. As part of this coordination, the
Draft Partial Consent Decree requires CRW to “.. . propose an approach for each of its Receiving
Waters ... present qualitative and quantitative information supporting the reasonableness of the
proposed presumption criteria . ..” and ... review existing water quality data and recent PADEP
Clean Water Act Section 303(d} listings to identify pollutants of concern”, This memorandum
provides the requested information.

identification of Waters Receiving CRW €S0 Discharges

CRW’s combined sewer system drains stormwater and wastewater from approximately 2,464 acres
within the City of Harrisburg, or approximately 50 percent of the City’s land area. The following
Waters of the Commonwealth directly receive discharges from CRW's combined sewer system:

*  The entire east shore of the Susquehanna River within the City of Harrisburg
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= The main stem of Paxton Creek from its confluence with the Susquehanna River upstream to
approximately the southern border of Harrisburg Area Community College, and excluding the
portions of Asylum Run within the City.

CRW’'s combined sewer system also Hes within the Chesapeake Bay watershed, and is subject to the
objectives of the Pennsylvania Chesapeake Watershed Implementation Plan.

Summary of PADEP CWA Water Quality Assessments

Under the Clean Water Act (CWA), the Pennsylvania Department of Environmental Protection
{PaDEP], Bureau of Point and Non-Point Source Management is responsible for establishing
designated uses of each receiving water, establishing standards for measuring if these designated
uses are atiained, routinely assessing the attainment status of each receiving water and, where
necessary, defining requirements for achieving future attainment. This section defines the current
attainment status of the waters receiving discharges from CRW's combined sewer system.

Designated Uses of Receiving Waters
Chapter 93 of the Pennsylvania Code defines designated uses of the Waters of the Commonwealth
and the Water Quality Standards (WQS) for each use. Both the segments of the Susquehanna River
and Paxton (reek receiving discharges from CRW's combined sewer system have been assigned the
same designated uses:
Aquatic Life:  Warm Water Fishery (WWF), Migratory Fishes {MF)
Water Supply: Potable (PWS), Industrial (IWS), Livestock, Wildlife, Irrigation
Recreation: Boating, Fishing, Water Contact Sports (W(), Aesthetics

The following water quality standards apply to these designated uses:

= General Criteria: Control floating materials, oil, grease, scum and substances that produce
color, tastes, odors, turbidity or settle to form deposits.

=« Specific Criteria: The constituent concentration listed in Chapter 93 should not be exceeded.
Table 1 provides a partial list of constituents most applicable to €SO control.

In applying these water quality standards, Pennsylvania Code Chapter 96 states that water quality
standards “...shall be achieved in all surface waters at least 99% of the time, unless otherwise
specified in this titfe’, and that general water quality criteria “. .. shall be achieved in surface waters
at all times at design conditions”, This criterion applies to the development of Total Maximum Daily
Loads {TMDLs} and Water Quality-Based Effluent Limitations {W(QBEL}, and is relevant to episocic
wet weather discharges, which occur at varying magnitudes, durations, and frequencies.
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Pennsylvania Integrated Monitoring and Assessment Report (formerly
305(b) Report) / Integrated List of All Waters (formerly 303(d) Report)
Every two years, PaDEP is required to assess the current state of attainment of the Waters of the
Commaonwealth, and report its findings in an Integrated Monitoring and Assessment Report
(Integrated Report}, as required under Section 305b of the CWA. In addition, waters that are not in
attainment for one or more designated use categories are identified, as required under Section
303(d) of the CWA. TMDLs are then scheduled for waters on the 303(d) list that are not projected
to meet WQS under current permit limits,

Table 1. Ambient Water Quality Standards for Designated Uses of Pennsylvania Waters

Constituent Ambient Water Quality Standard Use
Alkalinity 20 mg/! as CaCO3 {or natural alkalinity, if less) WWF, MF
Ammonia Nitrogen Varies, per pH of water WWF, MF
Fecal Coliform 5/1 10 9/30: 200 per 100 mi {geometric mean) WC
10/1 to 4/30: 2,000 per 100 ml (geometric mean) wC
Year Round: 5,000 per 100 mi {max monthly average) PWS
20,000 per 100 ml {<5% of samples)
Chloride 250 mg/!t PWS
Color 75 units {platinum-cobalt scale) PwWS
Dissolved Oxygen 7-day average: 5.5 mg/l WWF
Minimum: 5.0 mg/t WWF
Fluoride Daily Average: 2.0 mg/l PWS
Iron 30 day average: 2.0 mg/l WWF, MF
Manganese 1.0 mg/I PWS
Nitrite plus Nitrate 10 mg/! as nitrogen PWS
Osmwotic Pressure 50 milliosmoles/kg WWF, MF
pH Between 6.0 and 9.0 WWF, MF
Phenolics 0.005 mg/! PWS
Sulfate 250 mg/l PWS
Temperature Varies throughout year WWF
Total Dissolved Solids Monthly Average: 500 mg/l PWS
Maximum: 750 mg/} PWS
Total Residual Chlorine 4-day average: 0.011 mg/l WWF, MF
1-hour average: 0.019 mg/l
Toxic Substances Develop per Chapter 16 WWF, MF
Metals Chronic, Acute Values WWF, MF
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The latest Integrated Report was issued by PaDEP in 2014 as a draft, with comments received at
this writing. Table 2 lists the attainment status of waters receiving discharges from CRW's
combined sewers, according to the 2014 draft Integrated Report.

Table 2. Attainment Status of Waters Receiving Discharges from CRW’s Combined Sewer System

Receiving Cause / Related to
Water Designated Use | Constituent(s) Source CSOs? TMDL Date
Fish Consumption PCBs Unknown No 2027
Potable Water N/A N/A N/A Attained
Susguehanna -
Aquatic Life N/A N/A N/A Unassessed
Recreation N/A N/A N/A Unassessed
DO/BOD CSOs Yes None Required
. Urban/Storm Sewers, .
Aquatic Life Siltation / TSS Stream Erosion Potential 2008
Paxton Creek Flow Variability Urban / Storm Sewers Potential | None Required
Habitat Alteration | Urban / Storm Sewers Potential None Required
Recreational Pathogens Unknown Potential 2025

Paxton Creek TMDL

In 2008, the U.S. Environmental Protection Agency (EPA) established nutrient and sediment TMDLs
for the Paxton Creek watershed. EPA’s TMDL Report, Nutrient and Sediment Total Maximum Daily
Load in Paxton Creek Watershed, Pennsylvania, assigns the sediment waste load allocation (WLA) to
each jurisdiction proportionate to its U.S. Census Urbanized Area {2000}. In a letter dated August
15, 2013, EPA withdrew the nutrient TMDL based on Pennsylvania’s 2012 Integrated Report that
revised the impairment status of Paxton Creek. The sediment TMDL remains, however, and assigns
a sediment (total suspended solids) WLA to each MS4 in the watershed. The WLA requires a 35
percent reduction in the existing sediment waste load attributed to the MS4s. An erratum issued by
EPA on August 28, 2013 reassigns the WLA to the correct MS4s, but does not change the WLA.

Sediment loads from CSOs were simulated as a CSO land use and estimated at 14.5 tons/year. The
€SO area was taken proportionally from the model's high intensity land uses and adjusted until the
total average €SO runoff volume matched the CSO volume projected from by the Harrishurg
Authority’s former 2005 Long Term Control Plan {LTCP) after implementation, 137 million gallons.
The TMDL already accounts for the 15 percent (2.2 tons/year)} TSS reduction projected under
CRW’s 2005 LTCP. CRW is currently re-projecting existing and projected future CS0 volumes under
its revised LTCP, which might affect the sediment loads / load reduction attributable to CSOs.

On October 1, 2014, CRW submitted the Paxton Creek MS4 TMDL Strategy, as part of its Individual
MS4 permit application. It is envisioned that an integrated TMDL compliance plan that addresses
the TMDL for CRW’'s M54 and €SO systems may accompany development of the CS0 LTCP.
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Chesapeake Bay Watershed

The Chesapeake Bay TMDL established regulatory waste load allocations (WLAs) and load
allocations {LAs] for nitrogen, phosphorus and total suspended solids {T5S) based in part on PA’s
Chesapeake Watershed Implementation Plan {WIP). Pennsylvania chose to sub-divide loads at the
county-level, as the EPA Chesapeake Bay watershed model is based in part on county level data. The
county planning targets address only those loads that can be reduced by Best Management
Practices {BMPs). This includes both regulatory and non-regulatory loads for agriculture,
stormwater and forest. The following load reductions are targeted for Dauphin County:

»  Nitrogen: 1,465,368 Ibs. {33 percent of estimated 2010 load)
#  Phosphorus: 15,738 lbs. {30 percent of estimated 2010 load)
= Total Suspended Sediments: 15,394,886 lbs. (37 percent of estimated 2010 load)

Controls on urban runoff are targeted to achieve approximately 50 percent of the targeted nitrogen
load reduction, approximately 40 percent of the targeted phosphorus load reduction, and
approximately 70 percent of the targeted TS5 load reduction. EPA’s Chesapeake Bay Watershed
Model also provides the BMP-level load reduction targets listed in Table 3 as part of the Dauphin
County Planning Targets. Interestingly, while the Paxton Creek TMDL concluded that the source of
most TSS loads appears to be from streambank erosion, the BMPs considered for the Chesapeake
Bay TMDL do not directly target streambank erosion.

The Dauphin County Planning Targets do not include instruction on how these load reduction
targets are to be achieved within each jurisdiction, or provide specific guidance on how CRW's
LTCP should factor into achieving these targets. CRW is required to provide a Chesapeake Bay
Pollutant Reduction Plan under its Individual MS4 Permit, when issued. It is anticipated that the
Dauphin County Planning Targets under the Chesapeake Bay TMDL will be considered in
developing the CRW LTCP in conjunction with the Chesapeake Bay Pollutant Reduction Plan for
CRW’s M54,

Review of Existing Water Quality Data

The water quality of the Susguehanna River and Paxton Creek has been actively monitored within
the reaches receiving discharges from CRW’s combined sewer system over the past decade or more,
This section summarizes pertinent available data and published conclusions drawn from this data
regarding €SO discharge characteristics, water quality, physical stream assessments, and
biomonitoring for the Susquehanna River and Paxton Creek. An outline of identified data is
presented in Attachment A,
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Table 3. Pollutant Load Reduction Targets for Dauphin County

BMP Units 2010 2017* 2025
Dry Detention Ponds/ Hydrodynamic Structures Acres 21,1874 9,718.4 2,072.3
Dry Extended Detention Ponds Acres 3,765.9 2,749.7 2,072.3
Erosion and Sediment Control Acres 5353 923.1 1,181.6
Filtering Practices *** Acres 0.0 15,458.1 25,765.2
Forest Buffers Urban Acres 0.0 473.7 789.6
Grass Buffers Urban Acres 0.0 283.0 471.7
impervious Surface Reduction Acres 0.0 91.3 152.2
infiltration Practices *** Acres 0.0 14,193.7 23,656.1
Septic System Hook-ups Units 2,029.6 3,658.1 4,743.7
Street Sweeping Acres 0.0 1,833.8 3,056.4
Tree Planting Urban Acres 0.0 48.7 81.1
Urban Nutrient Management Acres 0.0 10,512.2 17,520.3
Urban Sprawl Reduction Acres 0.0 9.4 15.7
Urban Stream Restoration Feet 0.0 1,684.5 2,807.4
Wet Ponds & Wetlands Acres 3,169.8 6,241.4 8,289.2

NOTES:
Source: EPA’s Chesapeake Bay Watershed Model

* 2017: 60% of 2025 BMPs,
¥ Eiltering Practices & ¥** Infiltration Practices: These BMPs were over projected in the 2025 WIP watershed
model input deck to compensate for the EPA model’s inability to address stormwater treatment trains.

Susquehanna River

The Susquehanna River’s headwaters are located at Otsego Lake near Cooperstown, New York and
the river passes through the City of Harrisburg before entering the Chesapeake Bay in Havre de
Grace, Maryland. The Susquehanna River Basin drains 27,500-square miles of land comprising
approximately half of Pennsylvania and portions of New York and Marvland. Harrisburg is located
in the Lower Susquehanna River sub-basin.

CSO Monitoring

A flow monitoring program was developed as part of the 2005 LTCP to hydraulically characterize
CRW's interceptor sewer system and estimate the overflow volume discharged to receiving water
bodies. Activation times and discharge flows at select CSOs along the Susquehanna River were
monitored between April and July 2003 to determine the total overflow volume during individual
storm events as shown in Figure 1.

In addition to flow monitoring, samples were collected throughout overflow events to determine
the combined sewer wastewater characteristics as outlined in Table 4. These values represent the
event mean concentration {(EMC) for each parameter and were used with overflow volume to
estimate pollutant loads. These EMCs are consistent with values for CSO discharges as determined
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Figure 1. Total Overfiow Volume for Monitored C80s on Susquehonng River Apr — Jul 2003.

Table 4. Event Mean Concentrations (EMCs) for Sampled CS0s Discharging to Susguehonna River.

, k . 1 Settleable I Nitrogen 3 Phosphorus | Fecal Coliform
Sampling Location | Sampling Eventv Solls g/ 755 Img/l) BODS fmg/L imgll) Ingh) e/ 100mL)
6/3/2003 177 533 15.18 276 0.46 420,730
Cs004 16/14/2003 0.64 36.51 1137 191 0.44 53,758
11/18/2003 1 38.52 23.17 2.37 0.46 400,092
643/2003 133 59.48 56.7 392 0.59 387512
5048 10/14/2003 . ~ *
11/19/2003 . .
6/3/2003 - - . - : -
(S0 06 10/14/2003 525 24152 41.85 611 133 499 845
11/18/2003 . ~
6/3/2003 0.86 54.94 60.06 5.53 0.85 386,968
(5014 10/14/2003 8.32 374.97 34.99 £.95 1.39 272,818
11/19/2003 0.23 50.17 19.56 1.94 0.33 135,322
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for other systems, A comparison of the system-wide average EMC for each parameter compared to
the Nation-wide Urban Runoff Program (NURP) recommended EMCs for annual loading
calculations and published ranges is provided in Table 5. No additional S0 sampling is
recommended since the 2005 LTCP data indicates that the pollutant concentrations of discharges
from Harrisburg’'s sewer system are not statistically different than other similar systems, and since

Table 5. Svstem-Wide Average Event Mean Concentrations (EMCs}

System-Wide NURP-Recommended Published CSO
EMCs for
Parameter Average EMC . EMC Ranges
(mg/L) Annusal Loading (mg/L)
g Caleulations (mg/L) &

Toial Settable Solids 2.0 va n'a
Total Suspended Solids 78.4 182.5 £ - 1OIEY.3
BOD, 24.8 11.5 7.8 262
Total Nitrogen 3.4 D.66 ~ 14.66 '3
Total Phosphorus (as P} 8.61 G.42 00087 - 10.2
Fecal Coliform (#/100 mL) 230,466 21,000 300 - 120,000,000

few land use changes have occurred in Harrisburg over the past 10 vears.

Water Quality Monitoring

The STORET database is EPA’s
primary repository of water
guality data
(hitp://www.epa.gov/storet/}.
Monitoring locations shown on
Figure 2 have relevant water
quality data, including total
dissolved solids, total

Linglestown

Paxtonia

Colonial Park

Lomnd i

suspended solids, nitrogen, Progress vﬁg‘\.ﬁf»f&
phosphorus, and select metals, N
Generally, Water Quality % %i‘fm“k

Network (WQN)} monitoring [

Ruther
stations contain recent data 5
after 2012, while other
locations contain historical
results dating as far back as
1984. Attachment B contains
time series plots of select water iy N B :
quality monitoring data Figure 2. Water Quality Monitoring Stations from EPA STORET Database
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contained in EPA STORET in the waters receiving discharges from CRW’s sewer systems. When
applicable, these results are compared to the ambient water quality standards in Table 1.

As part of the 2012 Susquehanna River Study, PaDEP performed sampling at three locations along
the Susquehanna River at Harrisburg. Previous water quality sampling had documented variable
water quality across transects of wide rivers. Therefore, one sample site was established 100
meters off the west shore, a second approximately 470 meters off the west shore near Wade Island,
and a third 165 meters off the east shore. Dissolved oxygen, temperature, pH, and specific
conductivity were monitored for a period between June and August 2012. Additionally, grab
samples were taken at each location during monitoring events and analyzed for common chemical
parameters. Results from this study indicated a significant difference in water quality from the east
to west shore. This was attributed to the influence of the Juniata River which has a confluence on
the west side of the Susquehanna River. Within the east transect, DO was significantly less variable
and specific conductivity was elevated. Small DO variability suggests lower discharges of oxygen-
demanding substances and/or higher aeration rates, resulting in few observed in-stream DO
depletion events. Results from the 2012 Susquehanna River study are provided in Attachment C.

As part of 2005 LTCP, the Susquehanna River was sampled during three wet weather events in
2004 to determine the effect of CSO discharges on water quality. Fecal coliform, dissolved oxygen,
pH, temperature, and turbidity were measured at various locations along the east and west transect
of the river following wet-weather events. Results from this study indicated the formation of a fecal
coliform plume in the River along the eastern shore adjacent to Harrisburg, and nearshore/offshore
differences in dissolved oxygen concentrations supported this observation. Fecal coliform
concentrations in the Susquehanna River following CSO discharges are outlined in Attachment D.
Since background fecal coliform levels were determined to be low or non-detectable during dry-
weather sampling, elevated fecal coliform levels during wet weather were attributed to CSO
discharges. CSO discharges did not seem to have a significant impact on other parameters, however.
Results from this sampling effort were used to calibrate and verify an in-stream water quality
model which will be described subsequently in this memo.

Physical Assessment

The U.S. Geological Survey (USGS) maintains and operates station $1570500 in Harrisburg. This
station is located on the east bank of City Island, 60 ft downstream from Market Street Bridge in
Harrisburg, 3,670 ft upstream from sanitary dam, and 1.7 mi upstream from Paxton Creek. It has
been in operation since 1890 and provides flow and supplemental water quality data. Figure 3
presents historical flow data along the Susquehanna River at this station.
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Figure 3. USGS Flow Datg at Station 01570500 on Susquehanna River.

As part of the 2012 Susquehanna River Study, PaDEP performed sampling at three locations along

the Susguehanna River in the water quality monitoring report as described under the water quality
monitoring section above. As part of this assessment, macroinvertibrate testing was performed, and
resulis from this analysis at the three locations along the Susquehanna River at Harrisburg are

presented in Table 6. The benthic macroinvertibrate index of biclogical integrity for large

wadeable riffle/run freestone streams {Large LBI} was used to quantitatively compare water
guality conditions. The Susquehanna at Harrisburg West scored lowest when compared to the East
and Middle sections. However, benthic macroinvertibrate data would suggest overall fair to good

water quality conditions.

Toble 6. PADEP 2012-2013 Muocroinvertibrate Metric and index Results for Susquehanna River.

Site Mame La;s:gfi Richness EP;.?;GZZT% Hilsenhoff %?::;;S Rﬁiﬁ;
Harrisburg West 2012 £3.8 24 10 4.25 2.44 11
Hamisburg West 2013 293 i7 9 414 233 2
Harrisburg Middie 2012 1.9 23 12 3.75 2.49 1
Hamgburg Middle 2013 &35 19 g 403 224 g
Harrisburg East 2012 72.4 25 12 392 2.64 9
RSO U P T8 i) gus T s 3
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Water Quality Modeling from CRW 2005 LTCP

A fecal coliform fate and transport model for a segment of the Susquehanna River was developed,
calibrated, and verified as part of the 2005 LTCP. One of the main objectives for developing the
model was to predict the spatial extent and duration of fecal coliform water guality violations in the
Susguehanna River due to CRW €S0 discharges under wet weather events and with various levels
of control alternatives. Considering these objectives, a two-dimensional, depth-averaged model was
required to simulate pollutant transport laterally across the river and downstream.

The Surface Water Modeling System {SMS} model package, developed by the Environmental
Modeling Research Laboratory of Brigham Young University was chosen for this project. SMSis a
pre- and post-processor graphical user interface for surface water modeling and analysis. Two
numerical models included in the SMS system were used for this project. RMAZ is a hydrodynamic
numerical model typically applied to simulate circulation in riverine and estuarine systems. RMA4
is designed to simulate the depth-average advection-diffusion process in aquatic environments and
can be used to evaluate any
conservative substance that is either
dissolved or naturally buoyant within
the water column. For this project,
RMA4 used the hydrodynamic
solution from RMAZ.

. Marysail

The extent of the modeled area is
bounded by the Dock Street Dam to
the south and extends past the
northern boundary of the City of
Harrisburg between the Rockville
Bridge and Marysville to the north.
The model was segmented along this
area with a two-dimensional model
mesh as shown in Figure 6. Smaller
segments were placed near CS0
outfalls to more accurately model
dispersion of fecal coliform plumes.

Baseline fecal coliform levels were
determined to be low, if not non-
detectable, based on dry weather
sampling conducted in 2001 and 2002.
Results from the three wet-weather
sampling events in 2004 were used to
calibrate and verify the model.

Figure 6. Susquehanna River Fecal Coliform Model Areo Segmentation.
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Paxton Creek

Paxton Creek is a 13.9-mile tributary of the Susquehanna River with a watershed that covers 27.4
square miles, Paxton Creek was dammed in 1908, forming Wildwood Lake just north of Harrisburg
Area Community College. The southern outlet structure of Wildwood Lake, known as the “Morning
Glory”, is a circular structure designed to control water elevation, As the water level rises, discharge
passes through the top opening, down a box culvert, and out a riser pipe and splash apron. Due to
this outlet configuration, Wildwood Lake acts as a depository for sediment and other pollutants
discharged to Paxton Creek upstream of the City of Harrisburg and CRW’s combined sewer system.
Therefore, the characteristics upstream and downstream of Wildwood Lake may vary significantly.

C50 Monitoring

Similar to CSO monitoring for locations along the Susquehanna River, select CS0 outfalls
discharging into Paxton Creek were monitored as part of the 2005 LTCP flow monitoring program.
The total overflow volume at these locations is presented in Figure 4. Sampling during CS0O
discharges was used to determine the combined sewer wastewater characteristics as outlined in
Table 7. These values represent the event mean concentration {(EMC] for each parameter. These
EMCs are consistent with values for CS0 discharges as determined for other systems as shown in
Table 5 above.

8,000,000

7.000,000 Aprit
o May
6,000,008 : 4 June

< July
5,000,000
4,000,000

3,000,000

Overflow Volume (Gallons)

2.000.000

1,060,006

o v @ v 5 v v .
1% 4 4% 4% &Y 6L
Combined Sewer OQverflow Number

Figure 4. Totol Overfiow Yolume for Monitored C50s on Paxton Creek Apr — Jul 2003.
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Table 7. Event Mean Concentrations (EMCs) for Sampled CSOs Discharging to Paxton Creek.

g ‘ _ 1 Settlesble $ Mitrogen I Phosphorus | Fecsl Coliform
Sampling Location | Sampling Event Salids (mg/Ly TS5 {mg/L) BODS {me/L} (mgju trog/l) (e 100mL)
6/3/2003 - > - -
5031 10/14/2003 = = “ e “ -
11/19/2003 2.75 63.33 22.96 2.58 0.45 158,729
6/3/2003 2.87 155.96 104.04 13.47 2.52 1,424,943
50 43 10/14/2003 2.14 72.21 31.38 2.91 0.43 225,195
11/19/2003 - . . N . . '
6/3£2003 (.69 105,71 23.01 4.46 (.84 931,414
5048 10/14/2003 2.2 130.84 45,26 5.19 0,83 144,349
11/15/2003 v o « - - “
6/3/2003 (.36 103.1 4.11 1.68 0.19 117,346
S0 62 10/14/2003 2.13 35.68 5.92 1.46 0.2 19,538
11/18/2003 2.74 50.62 10.72 1.88 Q.15 4,324

Water Quality Monitoring

EPA STORET contains water quality results for locations along Paxton Creek as identified in Figure
2. Attachment B contains time series plots of select water quality monitoring data at these
locations. The effects of CS0 discharges are limited to the lower section of Paxton Creek main stem.
When applicable, these results are compared to the ambient water quality standards in Table 1.

Findings of the PaDEP’s Ambient Water Quality Monitoring under Dry Weather for the Paxton
Creek Watershed are found in Section 3.1.1 of the 2008 TMDL Report. The major conclusions from
this assessment, which was conducted in 2004 and 2006, are below.

»  Alkalinity, DO, pH, sulfate, manganese, and iron levels were in compliance with the
established state criteria.

= TDS concentrations collected on March 17, 2004 exceeded the maximum criteria of 700 mg/L
five times {range: 6 and 1018 mg/L). The majority of all exceedances recorded within the
watershed were observed in tributary streams, not the main stem of Paxton Creek, and do not
appear to be related to €SO discharges.

+  Specific conductivity was higher in the middle and lower section of Paxton Creek (range: 387
to 1199 uMhos/cm) than in the headwaters {range: 93 to 453 uMhos/cm).

+ TSS concentrations generally ranged between 1 and 26 mg/L at stations located along both
Paxton Creek and its tributaries. However, higher T5S concentrations were noted at two
stations, including station PCO2 (225 mg/L}, downstream of confluence with Asylum Run and
potentially influenced by CRW's €50s,

*  Hardness concentrations measured within the watershed were on average 150 mg/L. The
lowest hardness concentrations were recorded at the upstream stations of Paxton Creek.

2014_12_22_Memorandum_CRW_LTCP_Approschadock
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»  Carbonaceous BOD; and BOD2s were on average 1.79 and 1.64 mg/L.

+« TN concentrations measured within the watershed ranged between 0.77 and 4.15 mg/L. TN
concentrations at stations on the mainstem of Paxton Creek were on average 1.32 mg/L and
increased slightly downstream,

= TP concentrations measured within the watershed ranged between 0.011 and 0.064 mg/L.
TP concentrations at stations on the mainstem of Paxton Creek were on average 0.032 mg/L
and increased slightly downstream.

+  Bacteria concentrations ranged between 100 and 11,000 col/100ml for total coliform, 4 to
1,500 col/100mi for fecal coliform, and 10 to 810 col/100ml for fecal strepiococcus. The
highest bacterial levels were recorded in the downsiream section of Paxton Creek at stations
PCOZ and PCO3, at the confluence of Paxton Creek with the Susquehanna River. Based on the
majority of samples, bacteria levels recorded at tributary stations were lower than those
along the mainstem.

Findings of the PaDEP's Ambient Water Quality Monitoring under Wet Weather for the Paxton
Creek Watershed are found in Section 3.1.4 of the 2008 TMDL Report. The major conclusions from
this assessment, which was conducted in September 2006, are below.

» DO sags occurred near C80s (at PCOZ and PCO3). Because of the abrupt decrease and
recovery of DO in the stream, the DO sag was likely triggered by DO-depleted water delivered
by the C50s located in the downstream section of Paxton Creek.

= In total, nutrient, CBOD and sediment concentrations increased significantly under wet
weather conditions.

= In particular, biochemical oxyvgen demand was substantially high.

«  Total phosphorus and total nitrogen were approximately fourteen and five times higher than
measurement collected prior to the rainstorm. The majority of the nutrients were found in
organic forms.

Physical Assessment

Findings of the Susquehanna River Basin Commission {SRBC) Habitat Condition Assessment are
found in Section 3.2.2 of the Paxton Creek 2008 TMDL Report. Habitat parameters that were
examined include epifaunal substrate, embeddedness, velocity, sedimentation, channel flow,
channel alteration, frequency of riffles, bank stability, vegetation protection, and riparian zone.
During each sample event, parameters were assigned a score from 0 to 20, with 20 indicating
optimal conditions, and § indicating very poor conditions. The score from each habitat parameter is
totaled for a maximum score of 200.

2004_12_22_Memorandum_CRW,_LTCH_Apgreschadock
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Overall, habitat assessment scores from fall of 2006 and spring 2007 were consistently low at the
two monitoring stations in Paxion Creek downstream of Wildwood Lake with total scores ranging
between 66 and 91 with an average score of 76 of 200. Scores for habitat metrics such as epifaunal
substrate, embeddedness, sediment deposition, and bank stability, were consistently low at
monitoring stations along the sediment-impaired segments of Paxton Creek, including the two
locations downstream of Wildwood Lake. The monitoring location downstream of CRW CS0Os
received the lowest overall habitat scores from this study. Much of this portion of Paxton Creek is
concrete lined, a physical alteration that affects habitat quality. Results from SRBC's Habitat
Condition Assessment of Paxton Creek are included in Attachment E.

Biomonitoring

Macroinvertibrate testing was performed in 2004 by the Dauphin County Conservation District
(BCCD) as part of the Countywide Stream Assessment Program {C5AP). Results from this
assessment were used o rate the overall health of the stream, as indicated in Figure 5.
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Figure 5. DCCD 2004 Health Assessment for Paxton Creek,
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All sites had few sensitive species and samples were dominated by pollution tolerant midges and
aquatic worms. Poor aquatic habitat was also noted throughout the watershed. Sediment from
eroded banks was prevalent. All sites within Paxton Creek were rated poor based on this
assessment. Metrics and results used for this determination are provided in Table 8.

Table 8. DCCD 2004 Biomonitoring Metrics for Paxton Creek

kit Totat Toza Becks index Shannon By % BT «d BT 1axa (-4
Repart S¥u{15-08}) / EYallB / B¥uliE ) B¥alil ! E¥e0B /
LHame L 0B | (uase | 0B 38 o8 7 oB | .28 | o8 | sasw | op | sy
1 519 ES 8 034 &7 124 .74 125 24%, 3028 2 71158
2 577 052 1 [T T 4.3 098 BA% A3 b nos i} 5188 |
3 821 .47 12 .38 i .03 118 .40 2 8% 3.033 3 {1158
4 4.%3 0.63 23 ¢.74 7 $.18 2.33 381 2. 0% 3107 Ed {3,421
g .08 1 48 g 0.24 & 9410 .80 031 0.0% .1K0 1) .00
8 586 438 14 .42 2 005 1.78 452 1.8% B.417 3 0.158
7 248 a7 7 n21 o o410 8E3 B2z 3.0 3000 43 Lo88
o @ (avan: .00
Fapor
Hams e Mame Hal Tota! Taxs Becks Shannan % PT¥ EPT taua ol
i UNTP 1071 1 050 4.24 1.00 0.28 0,025 158 3841
2 PETH 08,91 052 032 .11 035 881 3158 25325
3 PRI (841 D47 958 0.03 .40 2033 3158 2837
4 TR D0 4 063 870 L] 881 31407 1421 £7.48
g AGYL 8075 .48 424 000 431 o000 0060 17.22
& PRIM GRS | 050 442 R .63 o017 %158 2748
7 PN 020 | 007 221 2486 .82 G000 {0l 840

Findings from the Susquehanna River Basin Commission {SRBC) macroinvertibrate testing in 2004
and 2006 are presented in Section 3.2.2 of the Paxton Creek 2008 TMDL Report. Samples were
taken at various locations throughout the Paxton Creek watershed, and results were compared
between the unimpaired and sediment.-impaired sections as outlined below. The monitoring
location downstream of CRW €S0s is included under the sediment-impaired classification. Data
from this analysis is provided in Attachment F.

= High numbers of macroinvertibrate were measured within the unimpaired segments {on
average 1237} and low numbers {on average 468) of macroinvertibrates within the
sediment-impaired segments.

+  High numbers of sensitive macroinvertibrate {Ephemeroptera, Plecoptera, and Trichoptera)

were collected in the unimpaired segments {138) and low numbers in the sediment-impaired

segments,

200.4_12_22_Memorandum_CRW,_LTCH_Aparoschdoek
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Pollutants of Concern

Table 9 identifies the pollutanis of concern for the Susquehanna River and Paxton Creek associated
with CS0s, identified based on the various water quality / stream attainability studies by PaDEP
and others, and from prior available water quality monitoring and modeling information:

Sediment Table 9. Pollutants of Concern Discharging from CRW's Combined
Sewer System

The 2008 Paxton Creek TMDL

Report indicates that sediment is the
primary pollutant of concern in Cediment )\ &
Paxton Creek, with about 95 percent 2o o @
attributed to stream erosion and the Dissolved Oxygen 7 BOD P\
rest to wet weather discharges.

Nitrogen / Phosphorus &

Total suspended sediment has not
been identified as a pollutant of concern in the Susquehanna River,

Bacteria

Bacteria is a pollutant of concern in both receiving water bodies due to human health risks
from pathogens during in-stream recreational activities. Paxton Creek is not in attainment for
recreational uses due to elevated bacteria levels. The Susquehanna is currently in attainment
for recreational uses, however elevated levels of bacteria are associates with (50s and
present a potential threat in areas of the Susquehanna used for recreation.

Oxygen Demanding Constituents

#

The 2008 TMDL Report for Paxton Creek reported significant DO sags due to discharges from
the combined sewer system.

Oxygen-demanding substances {e.g, BOD, COD) that cause dissolved oxygen concentrations
to fall below limits necessary to sustain aguatic life should be considered a pollutant of
concern in Paxton Creek.

Dissolved oxygen concentrations along the east transect of the Susquehanna appear stable.

MNutrients

#

Nitrogen and phosphorus loads must be reduced under the Pennsylvania Chesapeake
Watershed Implementation Plan, and thus should be considered pollutants of concern for
£S0s to both receiving water bodies.

Existing levels of wet weather treatment achieved by CRW’s combined sewer system, coupled
with additional treatment achieved under the LTCP, will help achieve the targeted nitrogen
load reduction of approximately 50 percent and the targeted phosphorus load reduction of
approximately 40 percent.

2014 32 22 § dum_CRW_LTCP Apsrosch.docx
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LTCP Development Approach

According to the €50 Guidance for Long-Term Control Plan {USEPA, 1995}, “the demonstration and
presumption approaches provide municipalities with targets for C50 controls that achieve compliance
with the Clean Water Act, particularly protection of designated uses”. Section 3.2 of the Guidance
suggests criteria for determining if the demonstration or presumption approach are more
appropriate for a particular situation, including the following:

#®

Criteria: "Characterization will enable the NPDES permitting authority . ... to determine
whether the demonstration or presumption approach is the most suitable”,

Assessment for CRW: Characterization of waters receiving CRW's {80s is presented in this
memo, however characterization of the combined sewer system and the CS0s from this
system is ongoing, scheduled to be completed by April 2016.

Criteria: “Generally, if sufficient data are available to demonstrate that the proposed plan
would result in an appropriate level of CS50 control, then the demonstration approach will be
selected”.

Assessment for CRW: The information presented in this memorandum on the current level of
attainment of beneficial uses in the Susquehanna River and Paxton Creek, the relatively
extensive level of supporting water quality data and modeling, the TMDL for Paxton Creek,
and the Pennsylvania Chesapeake Watershed Implementation Plan, is not considered
sufficient to demonstrate CSO control levels.

Criteria: “The demonstration approach is particularly appropriate where attainment of WQS
cannot be achieved through CS0 control alone, due to the impacts of non-CS0 sources of
pollution”,

Assessment for CRW: Non-CS0 sources do not affect attainment for bacteria, the pollutant of
concern for the Susquehanna, or DO/BOD, a pollutant of concern for Paxton Creek.

Criteria: “In cases where the natural background conditions, or pollution sources other than
C50s, are contributing to exceedances of WQS, the State is responsible for the development of a
TMDL and the WLA for any CS0s. The municipality must then demonstrate complignce with the
effluent limitation derived from the WLA established as part of the TMDL.”

Assessment for CRW: The State / EPA has already developed TMDLs for Paxton Creek and
Chesapeake Bay and established the necessary load reduction targets.

Criteria: “Use of the presumption approach is contingent, however, on the municipality
presenting sufficient data to the NPDES permitting authority to allow the agency to make a
reasonable judgment that WS will probably be met with a control plan that meets one of the
three presumption criteria.”

2014_12_22_Memorandum_CRW,_LTCH_Apareschadoek
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Assessment for CRW: The following section provides a demonstration that a LTCP developed
under the presumption approach will probably meet WQS.

= {riteria: “The choice between the demonstration approach and presumption approach does not
necessarily have to be made before a municipality commences work on its LTCP”

Assessment for CRW: Since adequate water quality data exists to characterize each receiving
water, and necessary load reductions have already been determined for most POCs, no
additional water quality data is required and the final section of the LTCP approach can be
deferred until the hydraulic model of the combined sewer system is complete. Selection of the
appropriate compliance approach may be re-evaluated at this time, or while evaluating the
cost-effectiveness of a range of presumptive control levels, as envisioned under the partical
Consent Decree.

»  {riteria: The CS0 Control Policy recognizes that . . . data and modeling of wet weather events
often do not give a clear picture of the level of C50 controls necessary to protect WGS”

Assessment for CRW: Agreed.

s {riteria: "The intent of the minimum level of treatment recommended in the presumption
approach is to control floatables, pathogens, and solids.”

Assessment for CRW: Agreed, and further justification that the presumption approach is
appropriate for determining control levels for most pollutants of concern.

«  Criteria: “At the discretion of the NPDES permitting authority, municipalities with populations
of less than 75,000 need not be required to complete each of the formal steps outlined in the
C50 Control Policy.”

Assessment for CRW: The population served by CRW’s combined sewer system is much
smaller than the threshold population of 75,000 triggering small system considerations. As
such, CRW suggests that expenditure of its limited resources on additional water guality
monitoring and modeling would yield little additional understanding of WQS attainment, and
that the presumptive approach is the most cost-effective approach for LTCP development.

Further conclusions and recommendations on the appropriate LTCP compliance approach for each
receiving water follows,

Susquehanna River

The Susquehanna River is currently in attainment for all constituents except PCBs (not related to
{S50s) and bacteria. The following conclusions may be drawn from available Susquehanna River
monitoring observations and modeling results:

» No significant upstream sources of bacteria affect water quality along the eastern shore of the
Susquehanna River.

2014_12_22_Memorandum_CRW,_LTCH_Apareschadoek
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= The fecal coliform plume generated by CRW CS0s remains in the nearshore portion of the
river adjacent to the City of Harrisburg and persists in the near-shore area for only a few
hours following a CS0 event.

s  Pennsylvania Code Chapter 96 requires water quality standards to be met 99 percent of the
time when establishing a water quality based effluent limitation (WQBEL) or TMDL. This
implies that excursions from water quality standards up to 1 percent of the time are allowed.
In other words, excursions of water quality standards are allowed up to a total of 3.65 days
{87.6 hours]) over a typical year.

« Under the presumptive standard, C50 discharges would be reduced in volume, duration,
and/or frequency. Since available water quality data and previous water guality modeling
indicated that water quality excursions during a €50 event persist for only a few hours, it is
reasonable to assume that the presumptive criteria would “probably meet” water quality
standards.

Paxton Creek

Paxton Creek in the vicinity of CRW’s €805 is not in attainment for DO/BOD (attributed to €50
discharges} and sediment {attributed primarily to stream erosion}. The following conclusions may
be drawn from available Paxton Creek water quality observations and analyses:

= Extrapolation of the conclusions drawn for the Susquehanna River indicate that meeting the
presumptive criteria would “probably meet” WS for bacteria in Paxton Creek as well.

= PaDEP's Ambient Water Quality Monitoring concluded that an abrupt decrease and recovery
of in-stream DO during wet weather is triggered by DO-depleted water delivered by C50s.
Achieving the presumption criteria {e.g, 4 C50s per year), coupled with the observed rapid
recovery of DO, would “probably meet” W(S 99 percent of the time. DEP’s draft 2014
Integrated Report {Section 305b/303d) states that CRWs LTCP will resuit in attainment of
WQS for DO/BOD.

= Compliance with the sediment load reduction targets in the Paxton Creek TMDL can be
demonstrated with the hydraulic model of CRW’s combined sewer system at various levels of
£S0 reduction and EMC’s derived through previous sampling.

s (S0 reductions will reduce the duration of erosive flows / velocities in Paxton Creek. While
the portion of Paxton Creek receiving CS0s is largely concrete lined and able to withstand
higher velocities, it presents physical alterations that may prevent compliance with WQs.

=« (On (ctober 1, 2014, CRW submitted the Paxton Creek M54 TMDL Strategy, as part of its
Individual MS4 permit application. 1t is envisioned that compliance with the TMDL for CRW's
MS4 and €S0 systems will be coordinated as the CSO LTCP is prepared.
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Chesapeake Bay

Assessment of nitrogen and phosphorus load reductions under the Pennsylvania Chesapeake
Watershed Implementation Plan can be determined using the hydraulic model of CRW’s combined
sewer system, which will define €SO volumes and, using EMC’s derived through previous sampling,
determine the load reduction achieved at various levels of CSQO reduction.

2014_12_J2_Memorandum_CRW_LTCP_Approsch.docx

ED_006335_00001616-00022



Capital Region Water

Long Term Control Plan Development

Water Quality Assessment

Attachment A
Overview of Data

Soiee
20065 LTCP
2085 LTCP
2005 LTCP
2005 LTCP
2005 LTCP

2005 LTCP
2065 LYCP

2008 TMDL
2008 TMDL

2008 TMDL
2008 TMDL

2008 TMDL
EPA STORET Data

EPA STQRET Data

£PA STORET Data

PADEP Susguenanna River Study
PADEP Susguehanna River Study
PADE? Susquehanna River Study

PADEP Susquehanna River Study

USGS Data

o Section

Appendix E
Appendix E
Appendix E
Appendix £

Appendix H

Appendix J
Appendix J

USGS Results
PADEP Resuits

SRBC Results
SRBC Results

SRBC Results
Regular Results

Regular Results

Biological Results

2012
2012
2012

2012 -2013

USGS Resuits

* Sampling Type

Rainfall Monitoring N

Flow Monitoring {in-System)

€SO Activation
CS0 Activation

Ch0 Sampling

Drogue {Flow Path)
General Testing

Ambient Water Quality
Ambient Water Quality

Ambient Water Quality
Habitat Testing

Biological Testing
General Testing

General Testing

Biological Testing

Ambient Water Quality
Chemical Testing
Biological Testing

General Testing

Flow Monitoring

pares

Nov 2001 - fune 2002
Apr 2002 ~ luly 2603

June, Oct, Nov 2003

June 2004
July, Sept, Nov 2004

2006
2004, 2006

2006, 2007
2006, 2007

20086, 2007
2012 - 2013

1985, 1936, 2005, 2007,
2008, 2011 {inconsistent}

1985, 1996, 2005, 2007,
2008, 2011 {inconsistent}

June 2032 - Aug 2012
July 2012 - Aug 2012
Aug 2012

2012 - 2013

1984 - Present

lotations

2 Locations; John Harris Schoot angd
Harrishurg AWTF

15 Locations

€SO 14, 26, 43, 62

€S0 04, 06, 08, 10, 14, 15, 25, 31, 34,
43, 48, 43,57, 61,62

€SO 04, 06, 14, 31, 43, 48, 49, 62

5004, 10

Susquehanna River {east and west
transect)

Paxton Creek

Paxton Creek

Paxton Creek
Paxton Creek

Paxton Creek
Al; WQNO202 {Susquehanna),
WON0281 {Paxton}, WOND283 {Spring}

All; PAXT0C0.5-4076, PAXTO0R.4-4076,
5U50077.0-4076, SPRGOGD.4-4076

Ali; PAXTOC0.5-4076, PAXT008.4-4076,
SQ077.0-4076, SPRGO00.4-4076

S

Susguehanna River (Harrisburg East,
Middie, West}
Susguehanna River {Harrishurg East)

Susguehanne River {Harrisburg East,
Middie, West}
Susquehanna River

Susguehanna River; Station 01571000
near Penbrook

Barameters

Event Start, Duration, Accumalation, Return Frequency

Flow
Agtivation, Duration, Overflow Volume {caiculated from water level)
Activation, Duration, Overflow Volume {caiculated from water level)

Total Settieable Solids, 755, BODS, Total Nitrogen, Tota! Phosphorus, Fecal
Cofiform, DO {field), pH {field), and Temperature

Fecal Coliform, DO, Turbidity, Yemperature, and pH

Temperature, DO, Conductivity, pH

Nitrogen, Phosghorus, BOD, Nitrate, Ammeonia, Phosphate, Total Organic
Carbon, Dissoived Organtc Carbon, Yotal Suspened Solids, Total Dissclved Solids,
Alkalinity

Temperature, Conductivity, DO, pH, Turbidity, Habitat Score

Epifunal Substrate/Avaiiable Cover, Embeddedness, Velocity/Depth Regime,
Sediment Deposition, Channet Flow Status, Channel Alteration, Frequency of
Riffles, Bank Siability, Vegetative Protection, Riprarian Vegetative Zone Width,
Total Scare

70 Genus {approximate)

Alkalinity, Aluminum, Ammonia, Barium, Boron, Bromide, Calcium, Chioride,
Copper, DO, Flow, Hardness, fron, Lead, Magnesium, Manganese, Nickel,
Nitrate, Nitrite, Nitrogen, Carbon, Orthophosphate, Osmutic Pressure, pi,
Phasphorus, Petassium, Selenium, Sedium, Conductivity, Strontium, Sulfate,
Suspended Sediment Concentration, Temperature, Total Dissolved Solids, Yotal
Suspended Salids, Zinc

Acidity, Alkalinity, Aluminum, Ammonia, BOD, Calcium, Chloride, DO, Flow,
Fuoride, Hardness, fron, TKN, Lead, Magnesium, Manganese, Nitrate, Nitrite,
Mitrogen, Organic Carbon, Orthophosphate, pH, Phosphorus, Sadium,
Conductivity, Sulfate, Tempersture, Tota! Dissolved Solids, Tetal Suspeneded
Solids, Turbidity, Zinc

67 Taxons

Temperature, Conductivity, pH, DO
Ammaonia, Nitrogen {total and dissolved), Nitrate {total and dissolved),
Phosphorus {totai and dissolved), Total Suspended Solids

Benthic Macroinvertebrates

Benthic Macroinvertebrates, Fish, Mussels, Aigae, Continuous tnstream
{summay), Passive Samplers, Water Chemistyy, Herbicide/Pesticide, Sediment

Flow
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o Linglestown
Marysville -

SUSG077.0-4078

6 & : )
Paxionia

Colonial Park

-

Progress

Penbrook -

Ruther

Station 1D State County HUC Station Latitude Station Longitude Location
PAXYO0B.4-4076 PENNSYLVANIA DAUPHIN 2050305 403080556 ~76.85% Paxton Creek {upsiream at N. Progress)
WONG28L PENNSYLVANIA DAUPHIN 2050305 40.30G58 ~76.8558 Paxton Creek {upsiream of Wildwood}
* PAXYOO0.5-4078 PENNSYLVANIA DAUPHIN 2050305 403502778 ~76. 8669444 Paxton Creek {at Sycarnore}
SUSQI77.0-4076 PENNSYLVANIA DAUPHIN 2050305 40.3358333 ~76.8125 susguehanna {upstream at Marysville}
*OWONO202 PENNSYLVANIA DAUPHIN 2050385 40.3564 ~75.8844 susguehanna {3t City island}

* Denotas monitoring locations downstream of Capital Region Water's Combined Sewer Systemr
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Loug Term Control Plan Development
Water Quality Assessment

Attachment B
EPA Storet Chemical Testing
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Capital Region Water

Long Term Control Plan Development

Water Qual

ity Assessment

Attachment B

EPA Storet Chemical Testing
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Capital Region Water
Loug Term Control Plan Development
Water Quality Assessment

Attachment B
EPA Storet Chemical Testing

Historical - Suspended Sediment Concentration (mg/L)
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Capital Region Water
Loug Term Control Plan Development Attachment B
Water Quality Assessment EPA Storet Chemical Testing
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Capital Region Water
Loug Term Control Plan Development
Water Quality Assessment

Attachment B
EPA Storet Chemical Testing
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Capital Region Water
Loug Term Control Plan Development
Water Quality Assessment

Attachment B

EPA Storet Chemical Testing
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Capital Region Water

Loug Term Countrol Plan Development Attachment B
Water Quality Assessment EPA Storet Chemical Testing
Historical - Inorganic Nitrogen (Mitrate + Nitrite), Total (mg/L)
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Capital Region Water
Long Term Control Plan Development
Water Quality Assessment

Attachment B

EPA Storet Chemical Testing
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Capital Region Water
Long Term Control Plan Development
Water Quality Assessment

Attachment B
EPA Storet Chemical Testing

Historical - Chloride, Total (mg/L)
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Capital Region Water
Loug Term Control Plan Development
Water Quality Assessment

Attachment B

EPA Storet Chemical Testing
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Capital Region Water
Long Term Control Plan Development
Water Quality Assessment

Attachment B
EPA Storet Chemical Testing
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Capital Region Water
Loung Term Control Plan Development
Water Guality Assessment

Attachment B
EPA Storet Chemical Testing
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Capital Region Water

Long Term Control Plan Development Attachment B
Water Quality Assessment EPA Storet Chemical Testing
Historical - Manganese, Total (ug/L)
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Capital Region Water
Loug Term Control Plan Development
Water Quality Assessment

Attachment B

EPA Storet Chemical Testing
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Capital Region Water

Loug Term Control Plan Development Attachment B
Water Quality Assessment EPA Storet Chemical Testing
Historical - Osmotic Pressure (milliosmoles/kg)
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Capital Region Water
Loug Term Countrol Plan Development
Water Quality Assessment

Attachment B
EPA Storet Chemical Testing

Concentration
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Capital Region Water
Long Term Control Plan Development
Water Quality Assessment

Attachment B

EPA Storet Chemical Testing
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Capital Region Water
Loug Term Control Plan Development
Water Quality Assessment

Attachment B
EPA Storet Chemical Testing
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Capital Region Water
Long Term Control Plan Development Attachment C
Susquehanna River Water Quality Assessment PADEP 2012 River Sampling
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Capital Region Water

Long Term Control Plan Development

Susquehanna River Water Quality Assessment 2005 LTCP Fecal Coliform

Attachment D

Fecal coliform in Susguehanna River following G50 activation from wet-weather svent.

The Harrisburg Authority

Management and Control Program
Susquehanna River Water Quality Monitoring Plan

August 2004 4602-006

Event #1: 7/22/04

Combined Sewer Overflow - T=1 Sampling Pass

Fecal Coliform
{cfu/100 ml.)

fprojectsi4 602008\ rcVievAprojectsieventiecal_1_hr
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Capital Region Water

Long Term Control Plan Development

Attacbhment D

Susquehanna River Water Quality Assessment 2005 LTCP Fecal Coliform

Fecal coliform in Susquehanna River following €50 activation from wet-weather event.

o Eastern Sampling Transect
%  Combined Sewer Qverflow Locations
3 3l S o R

Management and Control Program
Susquehanna River Water Quality Monitoring Plan

August 2004 4602-006

% e aﬁe"' K 5o d
The Harrisburg Authority f Event #1: 7/22/04
F|R:h‘ill|":‘ Combined Sewer Overflow T=3 Sampling Pass

Fecal Coliform
(cfu/ 100 mL)

F\projects\4602006\ArcViewiprajectsievent 1\fscal_3_hr
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Capital Region Water
Long Term Control Plan Development Attachment D
Susquehanna River Water Quality Assessment 2005 LTCP Fecal Colifonmn

Fecal coliform in Susquehanna River following CS0 activation from wet-weather event.
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* 3 ¥ ey "
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R vl N TR
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st o oo
The Harrisburg Authority Event #2: 9/28/04
Nw Combined Sewer Overflow T=1 S8ampling Pass
Management and Control Program Fecal Coliform
October 2004 4602-006 Susquehanna River Water Quality Monitoring Plan {cfu/100 mL)
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Capital Region Water
Long Term Control Plan Development Attachment D
Susquehanna River Water Quality Assessment 2005 LTCP Fecal Coliform

Fecal coliform in Susguehanna River Tollowing C50 activation from wet-weather event.

& Waestarn Sampling Transast

, Enstern Sampling Transest
2 Combined Sewsr Overflow Locations
3 Lo i R R

The Harrisburg Authority
Combined Sewer Overflow
Management and Control Program
Susquehanna River Water Quality Monitoring Plan

Event #2: 9/28/04
T=3 Sampling Pass
Fecal Coliform
{cfu/100 mL)

October 2004  4802-006
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Attachment D

2005 LTCP Fecal Coliform
Fecal Coliform
{cfu/100 mL)

Event #3: 11/04/04
=1 Sampling Pass

T

The Harrisburg Authority

Combined Sewer Overflow
Management and Confrol Program

Susquehanna River Water Quality Monitoring Plan

ater Quality Assessment
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Capital Region Water

Long Term Centrof Plan Development Attachment E
Paxton Creek Water Quality Assessment SRBC Habitat Data

Monitoring Sites

BPAX 1.0~ Sycamore Street {Paxton Creek)

PAX 2.0 — Harrishurg State Hospital {Asylum Run)
PAX 3.0 - Harrishurg Area Community College {Paxion Creek)
PAX 4.0 — Crooked Hill Road {Paxton Creek)

PAX 5.0~ Fargreen Road {Mountaindale Tributary}
PAX 6.0 — Paxton Church Road {Black Run)

PAX 7.0 — Progress Avenue {Paxion Creek}

PAX 8.0 — Interstate Drive {Devonshire Tributary)
PAX 5.0~ Mcintosh Road {Paxton Creek)

PAX 10.0 - Geraldine Road {Linglestown Tributary}
PAX 11.0 — Earl Drive {Paxtonia Tributary}

Monitoring Foints PAX 1.0 and PAX 3.0 are located
downstream of Wildwood Lake on Paxton Creek.
PAX 1.0 is located downstream of CRW C80s.
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Habitat parsmcters that woere oxamined along the impeired segmaent include opifaunal
spbsirate, omboddedness,  velowity, sedimmontation, chamnowl ovw, channel  siferation,
frequency oF ciffles, bank stabislity, vegotaticn protection, and ripariag 2one. During sach
sampding event, parameters were assigned a scorg from 0 to 28, with 20 awdscanng
uptimal conditions, and T indicatmg vory poor conditions {Table 1)

Overall, habiat assessment scores from the ol of I and spring 2007 wers
consistontily fow gt the {wo meniiornng ststions m Paxion Croek with scores ranging
Betweon 86 and 21 with an average score of 76, Boores For habital moirios such as
epifaunal substrete,  embeddedness, sediment deposition, and  bank  stabilivy, were
consistently and considerably low for the monitering stations in the impaired segiment of

Paxton (Creck.
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Monitoring Sites

PAX 1.0 - Sycamore Street {Paxton Creek)

PAX 2.0 — Harrishurg State Hospital {Asvium Run)
PAX 3.0 - Harrisburg Area Community Coliege {Paxton Creek)
PAX 4.0 ~ Crooked Hill Road {Paxton Creek)

PAX 5.0 ~ Fargreen Road {Mountaindale Tributary}
PAX 6.0 ~ Paxton Church Road {Black Run}

PAX 7.0~ Progress Avenue {Paxton Creek)

PAX 8.0 -~ Interstate Drive {Devonshire Tributary}
PAX 9.0 ~ Mcintosh Road {Paxton Creek)

PAX 10.0 - Geraldine Road {Linglestown Tributary)
PAX 11.0 ~ Earl Drive {Paxtonia Tributary)

Monitoring Points PAX 1.0 and PAX 3.0 are located
downstream of Wildwood Lake on Paxton Creek.
PAY 1.0 5 located downstream of CRW C50s.

Al SR

The macroinverichbrate monitoring snalysis revealed significant difforences in the towal
mmber of macroinvertebrates and the number of pollution sensitive macroinvertecbrates
between mondiloring stations located within the impaired segment and unimpaired

segments of the Paxton Cresek:

» High numbers of macroinvertebrates were moeasured within undmpaired
segments {on average 12373 and low pumbers {om aversge 468) of

macroinvertebrates within the impaired segments.

= High mumbers of sensitive macroinvertehrates (HEphemeropters, Plecopters, and
Trichoptera) were collected in the undmpaired scgments (138} and low

pumbers in the impaired segrment (113,
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